Development of cholesterol homeostatic memory in the rat is influenced by maternal diets.
The hypothesis that dietary factors in early life modify the extent of adaptive responses in adult life was tested in rats. During the gestational and lactational periods, pregnant rats were fed either a high-fat (HF) or low-fat (LF) diet (corn oil, 15% or 2%, wt/wt) until 30 days postpartum. The offspring were maintained on standard chow for an additional 100 days and fed a HF diet for 1, 3, 7, or 21 days. Upon challenge for 3 days, rats born to dams fed the HF diet showed a more rapid hypercholesterolemic response when compared with rats born to dams fed a LF diet (mean +/- S.D., 151 +/- 14 mg/dL v 122 +/- 6 mg/dL; P less than .001). Higher levels of cholesterol were associated with elevated levels of apolipoprotein (apo) B (24.0 +/- 4 mg/dL v 15.8 +/- 3 mg/dL; P less than .05) and apo E (31.0 +/- 4 mg/dL v 24.7 +/- 3 mg/dL; P less than .05). Further comparison of the hypercholesterolemic response between the two groups of animals showed increases in cholesterol in all major lipoprotein classes, cholesterol enrichment at the expense of triglyceride (TG) in very-low-density lipoprotein (VLDL), and elevation of apo E-containing high-density lipoprotein (HDL). Examination at longer time periods of HF challenge showed that apo E levels of the HF-exposed animals remained elevated compared with similarly challenged rats born to dams fed the LF diet (35 +/- 3.8 mg/dL v 26 +/- 2.7 mg/dL; P less than .05).(ABSTRACT TRUNCATED AT 250 WORDS)